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Straight Members 


where k and P r are the elastic foundation constant and foundation reaction, re¬ 
spectively. The relevant equation for a beam on elastic foundation is written in the 
following way: 

Elpt = ~ky (24.16) 


The general solution of Eq. (24.16) is 

y = e^ x (C 1 cos fix -f C 2 sin fix) -f e~^ x (C z cos fix -f C 4 sin fix) (24.17) 

Here 
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and C 1 through C 4 represent arbitrary constants of integration to be evaluated 
from the particular boundary conditions. The parameter fi can be defined as the 
damping factor since it enters the functions cos fix and sin fix, which determine the 
characteristic wave form of diminishing amplitude as x is increased. The response of 
a very long beam on elastic foundation can be, for example, illustrated in Fig. 24.5, 
if we assume a single, concentrated load W, producing local deflection y against 
the resistance of the foundation. The deflection, slope, bending moment, and shear 
are shown to vary rather drastically as the distance x is varied. For the case of the 
uniform load q and local moment M 0 , Table 24.3 can be used. 

There are a number of practical problems where the foregoing theory can be 
applied to get an idea of structural behavior in such systems as railways, roadbeds, 
buried utility piping, piles, and other. When instead of a very long beam, the the¬ 
ory is applied to a semi-infinite beam on elastic foundation, the areas of application 
can be extended to pressure vessels, containers, support skirts, and shell structures 
involving geometrical transitions, junctures, and local attachments where secondary 
stresses develop. These types of stresses are generally local, self-limiting, and diffi¬ 
cult to evaluate, even under conditions of simple geometry and manner of loading. 
In this particular instance, the following working equations may be of interest 
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y = —;— e~ l3x cos fix -^— e~^ x (cos fix — sin fix ) (24.19) 
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6 =-;-e”^ x (cos fix + sin fix) -^— e~^ x cos fix (24.20) 

k k 

w* 

M* — ——e sin fix + Mq e P x (cos fix + sin. fix) (24.21) 

Q* = W*e~^ x (cos fix — sin fix) — 2 Mq fie~^ x sin fix (24.22) 


The corresponding notation is shown in Fig. 24.6. At x = 0 the deflection and slope 
can be calculated as follows: 



